Patient
S1 Dataset collection, CRKP surveillance and intervention strategies
Pat-22
Pat-1,3
Pat-8,44
Pat-52
Pat-50
Pat-5,51
Pat-7
Pat-24
Pat-X, 13, 17, 18, 19 Pat-21
Pat-32 Pat-26,27 30, 31, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 11, 14, 16, 20, 23, 25, 28 Pat-2,26,40
Pat-12,46,47
Campus B
Pat-2
Campus C
Pat-48
Figure S1: Schematic representation of the PKUPH hospital and ward locations across campuses A, B and C. Wards are coloured yellow to indicate where CRKP+ isolates were identified with labels providing the patients included in the final dataset. Full details of the final collection are provided in Table S1 . Table S1 : The full meta-data for isolates collected from patients over the course of the CRKP surveillance period. Short read sequence IDs marked with a '*' were also sequenced using PacBio long read technology. The lineage assignments (Lin.) and MLST groupings are provided based on bioinformatic analyses. Table S2 : The phenotypic resistance profiles, measured through MICs, for isolates collected over the course of the CRKP surveillance period. Entries marked 'ND' were not tested. Table S1 . Figure S3 : Core genome maximum likelihood phylogeny of 100 isolates sampled as part of the CRKP surveillance initiative. The maximum-likelihood tree is based on 4,155 shared core genes and comprises 11 different ST types. 82 closely related ST11 isolates were selected for further analyses, see Table S1 . The tip colour and legend provide the type of sample from which CRKP was isolated, see Methods. The correlation between the root-to-tip phylogenetic distance (y-axis) and time of sampling (x-axis) within Lineages 1-3, inferred using TempEst (Rambaut et al., 2016) . All Lineages showed a significant correlation indicating measurable evolution during the sampling period. This justified the use of tip-dating phylogenetic approaches. 2013.9(2013.1-2014.4) 2013.8(2012.6-2014.6) 2014.0(2010.6-2015.1) 2013.9(2013.2-2014.4) 2013.6(2012.2-2014.5) 2014.6(2013.2-2015. Figure S7: Pairwise correlations between the inferred probabilities of direct transmission from x to y under three independent TransPhylo runs. Each run differed in the choice of scale parameter used in the analysis, as given on the axis (scale=0.25, 3 months; scale=0.5, 6 months; scale=0.75, 9 months). The scale parameter sets the model distribution of the time taken between a transmission from a primary to secondary case. The strong correlations between runs indicates that our inferred transmission probabilities are not sensitive to different specifications. Table S4 : TransPhylo inferred probabilities of direct transmission for pairings of isolates with a probability ≥0.5. Transphylo was run on the 82 ST11 isolates. An asterisk (*) next to the transmission probability denotes those inferred transmissions where both patients directly overlapped on a ward during their admission. Two asterisks (**) next to the transmission probability denotes those patients who were admitted to the same ward within a 14 day period of each other. Isolates in the transmission pair shown in bold are from patient-associated environmental samples (see Table S1 ). Figure S9 : Left) Core and accessory distance tree based on the binary presence and absence of annotated genes. Tips are colored according to the three-lineage structure observed on the core and chromosomal alignments as given in the legend at right. Right) Presence (black) and absence (white) of annotated genes comprising the core (present in all samples) and accessory genome (non-shared) components. Table S5 : Presence of plasmid replicons as inferred by PlasmidFinder (Carattoli et al., 2014) applied to short-read de novo assemblies of 82 ST11 outbreak Kpn isolates. The frequency of each plasmid type is provided across all isolates (All) as well as within distinct phylogenetic lineages (Lineage 1-3) and among outliers (Outliers). The mean number of assignments per strain lineage is also given. . strA and strB were highly correlated (across lineages: Spearman's ρ = 0.998, p < 0.001; within Lineage 1, Spearman's ρ = 0.903, p < 0.001), in line with their co-occurrence which has previously been observed across integrons, transposons, and broad-host-range plasmids across the Enterobacteriaceae (Sundin, 2002; Dolejska et al., 2013; Compain et al., 2014) . The strA-strB genes were anti-correlated with the 16S rRNA methyltransferase rmtB (across lineages for strA: Spearman's ρ = −0.602, p < 0.001), which provides a higher-level of aminoglycoside resistance (Doi et al., 2004) . b) Correlations between resistance gene pseudo-TPMs and measured MICs against amikacin, stratified by lineage (Lineage 1:green, Lineage 2:blue, Lineage 3:purple, outliers:orange). Trend lines and Pearson correlations are shown. Lineage 1 isolates lacked rmtB, and these isolates correspondingly were less resistant to amikacin. Using the EUCAST (https://mic.eucast.org) epidemiological cutoff (MIC>8.0 µg/ml), 4/14 isolates in Lineage 1 were resistant, compared to 21/23 (Lineage 2) and 27/27 (Lineage 3). Furthermore, the two isolates within Lineage 2 that were not resistant lacked rmtB. However, there was no difference in the pseudo-TPMs for rmtB comparing isolates with MIC>256µg/ml to those with MIC>1024µg/ml (Wilcoxon signed-rank test, p = 0.42), suggesting that the presence of rmtB was important but not its relative copy number i.e. that other factors dictate the different MIC values. Many isolates in Lineage 2 had approximately double the pseudo-TPM for rmtB of those in Lineage 3, but an additional copy was not observed in the assemblies. This would be consistent with an additional copy of the gene due to a duplicated plasmid, although this did not result in greater resistance. Figure S11: a) Between-gene correlations for pseudo-TPMs of two genes associated with resistance to beta-lactams, stratified by lineage (colors). Resistance to beta-lactam antibiotics (including imipenem and meropenem) can be conferred by a range of beta-lactamases. These contribute to resistance in a cumulative manner, contrasting with the anti-correlation as observed for aminoglycoside resistance genes with different mechanisms (Supplementary Figure S10) . b)-c) Correlations between resistance gene pseudo-TPMs and measured MICs of (b) imipenem and (c) meropenem, stratified by lineage (colors). Trend lines and Pearson correlations are shown. blaKPC-2 was associated with increased MICs to imipenem and meropenem in Lineage 1 and Lineage 2 but not Lineage 3. Not shown are beta-lactamase genes that do not hydrolyze carbapenems, which were present in the dataset (e.g. blaOXA-1, blaSHV, blaTEM-1 ) but for which we observed no significant correlations with imipenem or meropenem MICs, as expected. Figure S13 : Relationship between pseudo TPMs (see Methods) estimated for aac(3)-lld, qnrS, sul1, tetA (x-axis) to the coverage of short-read sequence data mapped against the 243,743bp complete plasmid assembled from CX20 (y-axis).
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S5.2 Accessory genome mobility
Figure S14: Blast ring (Alikhan et al., 2011) of % identity between two plasmids assembled using long-read data from CX20. The bla KPC+ plasmid (outer ring; green), shares a portion of its genome with the other large bla KPC-plasmid assembled in this strain (inner ring; red). This region contains transfer genes traI, traD, traA, traM and may represent a region of putative recombination between plasmids in circulation in the same strain.
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• Figure S15: a) Genomic structure of the bla KPC+ TN1722 type transposon which was highly conserved across our 82 ST11 isolates. b) Gene presence absence binary phylogeny of genes annotated on bla KPC+ contigs. The annotation was compared across 68 ST11 isolates for which there was a region at least >1200bp long either side of bla KPC . The color scale gives the contig lengths.
